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ported from the Lake re ion, and a maximum veIocit,y of 52 
miles from the south ew En land coast on the 32d. The 

The rise in temperature in advance of the centre was about 
loo; it rose loo to 20° above the normal in New England and 
the middle Atlantic states on the Ed .  

VI1.-This storm was central uorth of Montana on the 2lst; it Q lowed very closely the track of No. V I  in i ts  eastward move- 
ment to the Gulf of Saint Lawrence, where i t  was central on 
the 28th. The only precipitation reported was in the upper 
lake region, where local raius accompanied the fall in tempera- 
ture after the centre had passed to the eastward. I n  counec- 
tion with the absence of precipitation is noted the continued 
high wind velocities that  accompanied the storm. On the 25th 
the wind in the Missouri Vidley was from the south, with ve- 
locities of 25 t,o 35 miles per hour, and the temperature rose 
lBO to 2 5 O  above the normal. I n  Manitoba it was 2 5 O  to 3S0 
above the average for the last decade of the month. The high 
minds continued in the Western States uqtil the 27th, and on 

winds continued high Rpk on the ew England coast on the 33d. 
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, . ,  
Plttsborg, 1% ............. 22 17 
Palestine, T e x  ........... I J  20 
Sxndusk Ohio .......... 21 22 
Helena. h o n t  ............ 1 22 22 
Dnluth. Minn ............ 1 26 29 

Eigh areas. 0 
I ............ I 52 
I1 ........... 6 50 
111 .......... IO 3s 
IV ........... I2 49 

VI .......... 17 51 
v ........... I5 42 

VI1 .......... 21 42 
VI11 ......... 1 24 41 

Mean ............ 
I ............ I 38 
I1 ........... 6 47 
111 .......... 10 52 
I V  .......... 15 5: - V ........... 17 3b VI. ......... IS 52 
VI1 ......... 21 53 
VI11 ........ 27 53 

Mean ............ 

i Low areas. 

this clay the velocitieg reported for the Lake region ranged 
from 20 to 40 miles per hour. The greatGf change in tem- 
perature was a rise of 30° in the upper lake region on the 26th 
and 30° in New England on the 27th. There was a very 
marked difference in  temperature betweeii the east and west 
sides of the storm. The erenirig temperature at the centre re- 
mained from 7 5 O  to 8 5 O  (or 30° to 30° above the normal) until 
it reached New Englaud where i t  was about loo lower. 

VII1.-This storm started and followed in uearly the same 
path as the two preceding oues; i t  was characterized, as was 
No. VII, by an almost total absence of precipitatiou and con- 
tinued high winds and warm weather. Showers were reported 
from the southern portion of the Lake regiou and from the 
Ohio Valley on the 30th, and high wiiids from the upper Mis- 
sissippi and Missouri valleys on the 28th and 39tl1, from the 
Lake regiou on the 39th aud 30th, and from the Atlantic coast 
stations on the 30th. The greatest rise in temperature was 3G0 
over the Lake Superior region on the 89th. The rise in tem- 
perature ou the Atlantic coast was from loo to 20°. 

Tabulated statement showing principal characiarisfics of areas of' high mid l o r  presstire. 
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Maxinium presaure change aud maximum abnorinal teinperature Change in twelve hours and niaximom wind velocity. n 
Station. Rise.  

Port Arthur, Ont ......... 
S dne , U . B . l  ........... 
Saint Vincent, Minn..  .... 
Buffalo, N. Y ............. 
Fort Sully, S. Dak.. ...... 
Rockliffe, Out ............ 
Denvrr, Colo ............. 

d l e n K n e ,  Nebr .......... 

............................ , .45  

d Station. i 7 Nashville. Tenn .......... 1 I I 

15 Oswego N. P ............. 
17 Port Hdron, Mich ....... . I  
23 Rocklitfe, Ont ............ 
20 1 Huron, Y. h k . .  ....... ...I  
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I8 2 
9 1 0  

26 13 

I7 19 
16 23 
52 , 26 

I 2  10 

3 ' 5  

...I ............................ 1 ... 
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Chicago, 111.. ............. 11. 
Block Islaud,R.I. .  ....... nw. 
Valentine Nehr .......... nw. 
Fort S u l l i  S. Dak ........ nw. 
Kit,ty Hadk N.C ......... s w .  
Valentine N'ebr .......... nw. 
NortlifieIJ, Vt ............ I nw. 
Cheyenne, Wyo .......... nw. 

................................ 
Boston, Mass. ............ se. 
Fort Canb . WHSh ........ se. 
Eastport b e  ............. ne. 
Sioux Cit'y, Iowa ......... s. 
Corpus Christi. Tex ...... nw. 
Block Island, R. I ........ s w .  
Fort Sully, 8. Dak ....... s. 
Saint Paul, Minn ......... s e .  

................................. 

%NORTH ATLANTIC STORMS FOR APRIL, 1891 (pressure in  inches and millimetres; wind-force by Beaufort scale). 

The paths of the depressions that  appeared over the west, 
part  of the north Atlantic Oceau during April, 1891, are 
shown on Chart. I. These paths have been determined from 
international observations 11)- captains of ocean steamships and 
sailing vessels received through the co.operation of' t8he Hydro- 
graphic Office, Xavy Departmeut, and the '' New Pork Herald 
Weather Service." 

A notable feature of April, 1891, was the unusual number of 
storms which appeared in the middle latitudes, several of which 
moved eastward to mid-ocean south of the trans-Atlantic steitm- 
ship routes, and a t  least two of these passed eastward over the 
Bay of Biscay. Of the storms traced but one was  severely felt 
over the ocean; this storm advanced northeast along the 
Atlantic coast of the Uuited States during the 3d and 3d, 
attended by severe gales which caused damage to shipping 
and seaside propert'y. 

The mouth opened with low pressure along the trans-Atlau- 
t ic steamship routes. A storm with pressure below 29.40 (747) 
and fresh to strong gales was ceutral east of Newfoundlaud, 
having advanced from sotit'h of Newfouudlaucl where i t  wax 
central March 31st; a storm of moderate energy was ceutrnl 
northeast of Bermuda, where the pressure fell to 29.80 (757) 
at 4 p. m.. with a sw. 60 w. gale; the pressure wag low over 
mid-ocean; and a storm with pressure below 29.50 (7-19) was 
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central west of' the British Isies. On t h e  2d the storm east 
of Newfouudlancl ou the 1st had moved ne. o f  the G r a d  
Banks, with pressure below 29.10 (739); the storm near Ber- 
muda hac1 moved e. about loo ; and the storm over the e a s t e p  
part of the ocean had advanced to the British Isles, with 
pressure 29.40 (717)  in  Ireland. The eveuiug of the ~d a 
st,orm of coiisideriible strength which had advanced from the 
Ohio Valley was central near Cape Hatteras. By the moriiing 
of the 3cl the Cape Hntteras storm had moved to the s. New 
England coast, wit8h pressure below 29.40 (747) j t h e  Bermuda 
storm had advanced to se. of the Grand Bauks ; the pressure 
coutinued low over mid-ocean; and t h e  barometer fell to 
29.30 (743) a t  Valeutia,, Ireland. The morning of the 4th the 
At81nutic coast storm had advanced to New Brimswick, with 
pressure below 39.30 (744) ancl fresh to stroug gales; the Ber- 
muda storni was central w. of the Azores; a i d  the presstire 
was below 29.30 (744) west of Ireland. During the 5th and 
Gth the storm central over New Bruuswick on the 4th uioved 
nort,heastward over the Gulf of Saint Lawrence and uorth 
Newfouudlantl and disappeared north of the regiou of obser- 
vation, nucl the pressure was low and a storm was apparently 
oeritral near t h e  Azores. 

On the 5th the pressure fell below 29.50 (749) nm. of Ireland. 
On the 6th t h e  pressure was low over the British Ides, and a 
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storm was apparently central w. of the Bay of Biscay. On 
the 7th a storm, with pressure below 39.40 (747) and strong 
g;tles, appeared s. of Newfoundlaud, whence it moved ne. aud 
disappeared north of tlie regioii of observation after tlie S th ,  
aud a storm had apparently passed eastward from the British 
Isles and the Bag of Biscag over tlie coutinent of Earope. 
During the 9th aud 10th a storm passed eastward over mid- 
oceau in  high latitudes. On the 11th a storni, with pressure 
about 39.50 (749) and fresh gales, was central about niidrniig 
betweeu the Azores and the Grand Baulis. By the 13th this  
storm had app:iretitIg nclrancecl u. of e. toward the British 
Isles. 

During the 13th aucl 14th N storm moved over the north 
Gulf of Saint Lawrence aud the Straits of Belle Isle, aiid dis- 
appeared iiorth of the region of observatiou. On tbe 17th i\ 
storni, with I)r'eshure I)elow 29.70 <'i54), suow, and sleet was 
central se. of Newfounrllaiid, wheuce i t  niorecl  lowly eue., 
with fresh to strong gales, ant1 disappeared over mid-oceau 
after the 19th. Ou the 90th 3 htorms of cousiderahle euergy 
were central e .  of the Grand Bauks, one of which hiid iitlviiuced 
from the Gulf of Saint Lawrence and tlie other was taplweiitly 
a secondary developueut to the storin wliioh had moved eue. 
from tlie Grand Biiuks from tlie 17th to 10th. Tlie morning nt 
the 3lst the two storms referred to had cliauged their position 
but slightly; by the 99d tlieg I i ~ l  apparently iioitetl aut1 a 
storm of marked streugth was ceiitral e. of the Banks of New- 
foaudlaud. On this date a storm was apparetitly central nl)out 
midway bet8nTern the Bay of Biac;iy and the Azores, wheuce it 
moved eastward aut1 disappeared after the 33d. 

On the 23d the storm central e. of the Grand Biiiiks on the 
33d was central urn. of the Aznre9, with pressure below 29.50 
(749) aud stroug gillen; by t h e  24th t h i s  storm had moved ne. 
of the Azores; on the 35th it was apparently central about 
midway betweeii the Azores aucl the Bay of Bihcay; 011 the 
26th and 27th i t  was central sw. of Irelaud; and on the 38th 
i t  had appareutly moved s. of the British I d e s  over tlie conti- 
ueiit of Europe. On the 34th :I storm, with pressure below 
29.40 (747), was central 11. of Newfouudlaucl, having advitnced 
from the Gulf of Saint Lawrence, after which i t  c1isappe:ired n. 
of'the regiou of observatiou. On the 25th a storm, with press- 
ure below 29.30 (744), was central s. of Newfoundlaud, wlieiice 
it moved ue. atid disappearecl u. of the region of obserratioii 
after the 27th. On the 35th a storm of moderate strength was 
central off the e. Florida coast, whence i t  moved northeitstward, 
aiid a t  the close of the month was central e. of Nora Scotia. 
From the 26th to the 30th the pressure continued low over 
mid-ocean. Ou the 99th the pressure fell to 39.40 (747) i n  tire 
Hebrides Islands, nucl i t  continued low over the British Isles 
duriug t h e  30th. 

u OCEAN ICE IN APRIL.  
The following table shows the sontheru and easteru limits of 

the region wit,hin which icebergs or field ice were reported for 
April clnring the last 9 years: 

Eartern l imit .  ' I  Southern limit. 

' 1  hlonth. 1 Lat. N. 'Long. W .  I Lat. N. iLong. W. 
I 

hroiltil. 

40 52 05 April, 1S6j ............ 
4 1  20 . 4s 46 April. rSR4 ............ 
41 40 j 49 50 .4pri1, ISSS ............ 
40 51 . 46 39 April, 1S8d ............ 
40 02 . .w 04 April, is37 ............ 
41 33 ~ so 00 , April, ISYS ............ 
4j 57 50 20 April, rYSg ............ 
40 00 ! 49 40 April, ~ S y o  ............ 
40 01 4s 24 April, I S ~ I  ............ 

0 1  

43 03 
43 34 
39 41 
30 1 1  
38 18 
49 00 
43 11 
35 42 
43 32 

............ 1 41 13 ' 49 32 &IC311 R I ~ . ~ I I  ........... 
*I>ol ited iceherg. 

Ice was reported about8 lo south ;tucl about 3 O  west, of the 
:\\-eriige southern aiid eastern limits of Arctic ice for April. 
The sontlieriiiiiost ice reported was  a square, flat berg, ob- 
served ou the 13tl1, aiirl the ea-teruinost ice reported was an 
iceberg noted 0 1 1  the 3Otl1, i n  the positions given in  the t:ible. 
Ive was riiost frequently encountered aloug the se. edge of the 
Bauks of Newfouodlnnd, but was reported westward to the  
Newtbuudlaud coast. Large quautities of field ice in the Gulf of 
Saiut Lawrence a u d  nu the Cape Breton, enst Nova Scotia, aud 
west Newfoundland coasts seriously iuterfered with naviga- 
tion. Cnmptrecl with the corres1)ouding mouth of precediug 
years tlie Arctic ice reported for the current month about cor- 
;-e-pniicletl i n  quautity atid distribution with t81ie April average. 
The positions of Arctic ice reported for April, 1591, are showii 
011 Chart 11,s ruled shndiug. 

c) FOG IN APRIL. 
The limits of fog-belts west of the 40th meridian, as reported 

by shipmasters, are showii on Chart I by dotted shadiug. In  
t h e  vicinity of the BiIIikS of Newfoundland fog was reported 
ou 10 dates;  betweeu the 55th and 65th meridians ou 6 dates; 
s u c l  west of the 65th meridian ou 3 dates. Compared with the 
correspoudiug moiith of the last 3 years the  dates of occurrence 
of fog uear the Gmud Bi*riks was 7 less tlian the  average; be- 
tween t h e  55th and 65th meridians G less thau the average; 
and west of the 65th meridiau 9 less thau the average. Fog 
mas generally reported in the east quadrants of general storms 
which advanced eastward from the Aiiiericau continent. On 
the 4th, l l t h ,  1%h, 14th to N t h ,  and 31st deuse fog was reported 
at poiuts along the New Euglaud, New York, and New Jersey 
coasts, i ts  occurrence, as a rule, atteuding the approach of 
geueral storms whose iuflueuce extended off the coast. 

- - 

TEMPERATURE OF THE ATR (expressed in degrees, Fahrenheit). 
Many of the voluutaiy stntioiis IIU uot 

The distribution of meau temperature over t8he TTuited 
States and Cauatda for April, 1801, is exhibited 011 Chart 
11 by dotted isot,herm<. In the table of Sigiial Service data 
the mouthlg meau temperature and the departure from tlie 
normal are given for regular stations of t8he Signal Service. 
The ligures opposite tlie uitiues of the geographical districts 
in  tbe cnl umns for iiiem temperature and departure from the 
normal shorn, respectively, the averages for the several dis- 
tricts. The uormal for any district may be found bg addiug 
the depa tnre  to the current meau wlieu the departure is below 
the uormal aud snbtractiug when nbove. The iiionthly meail 
temperature for regular stations of the Sigual Service repre- 
seuts the meau of tlie maximum aurl miui~unm teniperatures. 

The memi tempemtiire Wi*S highest it1 extreme sonthenst 
Califoruia, southwest Arizou:i, and south Floridn, where i t  
was above TOo, and the iiieaii teinperature miis :ihove GOo i n  
the east and west Gulf stateh, iu t h e  Mississippi V;illey iiortb- 

ive s t  ri idarrl  tht.iiiiometers or shelters. 

~ n r d  to the lower Ohio valley, over tlie southwest part of the 
southern plateau, and from south California over the San 
.Jonqnin and Sacrameuto valleys. The meau temperature was 
lowest in the lower Saint Lnareuce v:llley, in extreme north 
Ontario, and at mountain stations iu ceutral Colurado, where 
it was below 3 5 O ,  ancl tlie uienu temperature was below 40° in 
northeast New Englaud, the iiorth part of the upper lake 
region, from sontli-c.entra1 Wyoming to north-central New 
Mesieo, iu the northeast part of lower Idaho, and a t  &ations 
ou the Ceiitral Pacific Railway crossing the summit of the 
Sierra Nevada Monutaius iu Califoruia. 

The menti temperature was above the normal uorth of a line 
tfiwed from the south Atlantic coast northwestward to the ex- 
treme uortIi Pacaific coast ; to the southward of this line the 
inotith was cooler thail the average April. The greatest de- 
parture nbore t81ie uormal temperature occurred from the Red 
River ~f tlie North Valley uorth aucl northwest over the Brit- 


